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STORAGE AND USE OF VIEWER PREFERENCE DATA 
IN A DEVICE REMOTE FROM A SET TOP BOX 

RELATED APPLICATIONS 

[oooi] This application claims priority from U.S. Provisional Application Serial 
No. 60/432,1 1 1, filed 10 December 2002, the entirety of which is incorporated 
herein by reference. 

[0002J This application is related to the subject matter of U.S. Patent 
6,651,253, the entirety of which is incorporated herein by reference for its various 
teachings referenced below. 

BACKGROUND OF THE INVENTION 
[0003] Field of the invention 

[0004] Embodiments of the present invention relate to broadcast media 
systems such as cable and satellite television systems, and in particular to 
broadcast media systems that provide services to viewers based on data 
representing the viewer's viewing preferences. 

[0005] Background technology 

[0006] Content providers such as cable system operators and satellite 
television system operators are constantly looking for ways to enhance the 
viewer's viewing experience. One technology that has been explored is 
personalization technology that analyzes the content of available programs to 
identify specific programs that will be of particular interest to particular viewers. 

[0007] One example of a current personalization technology is described in 
United States Patent 6,651,253. This technology includes several features that 
enable personalization of the viewing experience. One feature of this technology is 
metadata generation. Data from production systems that are used to create 
television programs and other video content is processed to generate metadata 
describing the subject matter of the programs. The production system data is also 
parsed to identify information relating to individual segments of programs, and 
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metadata describing the subject matter of the individual segments is also produced. 
Another aspect of this technology is subject matter categorization. The subject 
matter of programs and individual program segments is described with reference to 
a predefined hierarchy of subject matter categories by assigning scores to the 
categories in the hierarchy in accordance with the degree to which each is 
descriptive of the subject matter of the program. This enables the description of 
program subject matter with a high degree of precision using a common subject 
classification scheme. A further aspect of this technology is viewer preference 
categorization. Like program content, a viewer's viewing preferences are described 
by assigning preference scores to categories of the same predefined subject matter 
category hierarchy. The preference scores indicate the viewer's degree of interest 
in subject matter described by each category. This enables description of the 
viewer's interests with a high degree of precision using the same subject matter 
classification scheme that is used to describe program content. Consequently, 
another aspect of this technology is identification of programs and program 
segments of interest to viewers using program and segment metadata and viewer 
preference data that are both expressed using the predefined subject matter 
category hierarchy. Correlations between a viewer's viewing preference data and 
the metadata that describes individual programs are determined to identify 
programs and program segments that most closely match the viewing preferences 
of the viewer. This information may then be used to provide a variety of 
personalization services such as generating alerts for programs that will be of 
interest to the viewer, automatically scheduling recording of programs of interest to 
the viewer, and customizing program guide displays to indicate the likely degree of 
interest to the viewer of each program that is displayed in the guide. 

[0008] In the technology described above, the analysis of program and 
segment metadata is typically performed in the viewer's set-top box that receives 
broadcast signals from a satellite or cable distribution system and produces a video 
signal for display on a television. In one alternative implementation of the system, 
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the evaluation of program metadata is performed in the system head end and 
programs are provided to the viewer on a customized basis in accordance with the 
viewer's interests. 

[0009] One goal of video distribution technologies is to link the video 
distribution system with other communications systems typically used by viewers, 
such as the internet. However, in the personalization technologies described 
above, the implementation of processing in the set-top box presents an obstacle to 
such integration, since there is typically no direct way for set-top boxes to 
communicate through the internet, and the bandwidth available for transmitting 
data to and from the set-top box is limited and its use is preferably minimized. 

[0010] Another goal of video distribution technologies is the reduction of the 
cost of hardware, which can primarily be achieved through minimization of the 
hardware requirements for the viewer's set-top box. However, personalization 
services such as those described above can require significant processing resources 
such as high-speed microprocessors and substantial memory space. Therefore it is 
desirable to implement personalization technologies in a manner that minimizes the 
requirements for these costly resources. Implementation of more of the processing 
load in the head end device is therefore desirable. The head end device 
implementation described above is one example of such a scheme. However that 
implementation is primarily intended to provide a video server that transmits only 
those programs that are determined to be of interest based on viewer preference 
data. 

[0011] Therefore there continues to be a need for additional personalization 
technologies that shift more of the processing and storage burden to the head end, 
while also providing the viewer with a variety of channels and programming options 
to choose from. 
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SUMMARY OF THE INVENTION 

[ooi2] In accordance with embodiments of the invention, the resources of a 
remote device such as a head end device are used for storage of viewer preference 
data. A client agent in the set-top box communicates with a server agent at the 
remote device to transmit viewer preference data from the set-top box to the 
server, and from the server to the set-top box. The remote device stores viewer 
preference data for each set-top box associated with the remote device. The head 
remote also communicates with a web server that hosts a preference modification 
application. Viewers may modify their viewer preference data through the internet 
using the preference modification application, and changes to the viewer 
preference data are communicated from the web server to the remote device and 
from the remote device to the set top box. 

[0013] Two preferred embodiments in accordance with the invention are 
disclosed. In a first preferred embodiment, processing of program and segment 
metadata is performed in the set-top box. A client in the set-top box 
communicates with a server at the remote device to send viewer preference data 
to the server for storage, to obtain stored viewer preference data from the server, 
and to obtain updated viewer preference data from the server. 

[0014] In a second preferred embodiment, the processing of metadata is 
performed in the remote device. In this embodiment, the client in the set-top box 
serves primarily to send viewer preference data that has been created or modified 
by the viewer at the set-top box and to maintain the viewer preference data to 
enable changes to be made by the viewer using the set-top box. 

DESCRIPTION OF THE DRAWINGS 

[0015] Figure 1 shows an example of viewer preference data, including 
category preference scores, keywords, and configuration data; 
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[0016] Figure 2 shows an example of a portion of a predefined subject matter 
category hierarchy that may be used to represent the subject matter of programs 
and segments and the subject matter that a viewer is interested in; 

[0017] Figure 3 shows an example of metadata for a program and for a 
program segment; 

[0018] Figure 4 shows hardware, processes and information resources in a 
system in accordance with an embodiment of the invention; 

[0019] Figure 5 shows services provided by processes in a head end device 
and in a set-top box in accordance with a first preferred embodiment of the 
invention; 

[0020] Figure 6 shows services provided by processes in a head end device 
and in a set-top box in accordance with a second preferred embodiment of the 
invention; 

[002i] Figure 7 shows a process by which viewer preference data is updated 
at a set-top box and stored at a remote device; 

[0022] Figure 8 shows a process by which a set-top box retrieves viewer 
preference data from a remote storage device; 

[0023] Figure 9 shows a process by which viewer preference data is updated 
in a remote device in accordance with changes to a category hierarchy and 
transmitted to a set-top box; and 

[0024] Figure 10 shows a process by which viewer preference data is 
updated through a web server and then transmitted from a remote device to a set- 
top box. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[0025] Figure 1 shows an example of viewer preference data in accordance 
with preferred embodiments of the present invention. The complete set of viewer 
preference data, also referred to herein as a viewer profile, comprises data 
associated with different fields, indicating various information about a viewer's 
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preferences including subject matter preferences and device configuration 
preferences. A Profile ID field provides a unique identifier for the viewer profile, as 
there may be more than one viewer profile stored for a given set-top box. A Profile 
Name field provides a name for the profile as it will be known to viewers. A Profile 
Description field provides a longer description that may be used to provide more 
detail about the types of subject matter that the profile is intended to identify. A 
Profile Priority field holds data that indicates the priority of the profile relative to 
other profiles associated with the set-top box. A Profile Active field indicates 
whether the viewer profile is currently being used to identify programs and 
segments of interest. An Auto-record field indicates whether programs and 
segments are to be automatically recorded based on the preferences contained in 
the profile. An Alerts field indicates whether alerts are to be generated for 
programs and segments based on the preferences contained in the profile. An 
Alerts Per Hour field provides a number of times per hour that an alert is provided 
to the viewer indicating that a program or segment having a high correlation to the 
viewers preferences will be available for viewing. A Profile Alert Minutes In 
Advance field specifies an amount of time prior to a program or segment that the 
viewer is to receive an alert. A Profile Activation Time indicates a time of day 
during which the preferences specified in the profile are to be applied. 

[0026] A Category Scores field of the viewer profile contains identifiers and 
associated preference score for categories of a predefined subject matter category 
hierarchy for which scores have been specified. The preference scores represent 
the viewer's degree of interest in subject matter described by each category. 
Figure 2 shows an example of a portion of a predefined subject matter category 
hierarchy that corresponds to the viewer preference data of Figure 1 . This manner 
of representing viewer preferences and the subject matter of programs and 
program segments is very powerful because it provides a significant amount of 
detail about the subject matter in a highly structured and consistent manner that 
enables sophisticated analysis and decision making. While the example provided in 
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Figure 2 is focused on sports-related subject matter, the categories of the 
predefined hierarchy will typically include categories that are capable of 
representing all types of subject matter that are available in television programs, 
and generally there are multiple top-level categories, examples of which are shown 
in the patent incorporated herein. In accordance with preferred embodiments of 
the invention, the predefined hierarchy of subject matter categories includes at 
least a set of top-level categories, respective sets of first level sub-categories each 
corresponding to and encompassed by a top level category, and respective sets of 
second level sub-categories each corresponding to and encompassed by a first level 
sub-category. 

[0027] Returning to the viewer profile of Figure 1 , a Keyword List field of the 
viewer profile contains keywords selected by the viewer to further represent 
subject matter in which the viewer is interested. Although not shown in Figure 1, 
the viewer may associate a keyword with a category of the predefined hierarchy, 
indicating that the keyword represents the viewer's viewing interests only when 
associated with subject matter that is also encompassed by the specified category. 

[0028] In preferred embodiments, the viewer is enabled to create and modify 
viewer preference data at the set-top box. The set-top box is preferably provided 
with generic viewer profiles that are tailored to different viewing interests such as 
sports, politics, news and other common interests. The generic profiles may be 
pre-programmed in the set-top box or may be provided to the set-top box by the 
metadata distributor. The user is preferably enabled to modify or delete the generic 
viewer profiles and to configure additional viewer profiles in accordance with 
particular viewing preferences. 

[0029] Figure 3 shows examples of program metadata and segment metadata 
using a predefined subject matter category hierarchy as described above. The 
program metadata includes a variety of descriptive information concerning a 
television program, including the program title, a program description, categories 
and keywords that are descriptive of the subject matter of the program, and actors 
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and directors associated with the program. Each category included in the metadata 
is provided with a corresponding score indicating the goodness of fit of the 
category to the subject matter of the program. The illustrated program metadata 
further includes timing information such as the start time and duration of the 
program. Other program information typically included in the program metadata 
such as a unique program identifier is also illustrated. 

10030] The segment metadata of Figure 3 is similar to the program metadata, 
but is distinguished from the program metadata in that it provides content and 
timing information that is specific to an individual segment of a program rather than 
to the program as a whole. The illustrated segment metadata includes descriptive 
information including a segment title, a segment description, categories and 
keywords that are descriptive of the subject matter of the segment, and actors and 
directors associated with the segment. The illustrated segment metadata further 
includes timing information such as the start time and duration of the segment. 
Other segment information typically included in the segment metadata such as a 
unique segment identifier is also illustrated. 

[00311 In the preferred embodiment, program metadata and segment 
metadata are distinct data objects that have logical relationships through the 
particular data that they contain. For example, the segment metadata of Figure 3 
is related to the program data of Figure 3 in that they both reference the same 
program identifier, program title, channel, and date, and the time of the segment is 
within the time of the program. Thus it is known that the segment metadata of 
Figure 3 describes a segment of the program described by the program metadata of 
Figure 3. However in alternative implementations other methods may be used to 
specify relationships between program metadata and segment metadata objects, or 
metadata objects may be allowed to contain both program metadata and segment 
metadata. 

[0032] From the illustrations of Figures 1 through 3 it can be seen that the 
data describing the viewer preferences and the data describing the subject matter 
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of programs and segments a direct and detailed comparison to determine the likely 
degree of viewer interest in each program and segment for which there is 
metadata. Specific methods for processing to make this determination are 
described in the patent incorporated herein. 

[0033] Reference is now made to Figure 4, which shows a system in 
accordance with preferred embodiments described herein. In this illustration, 
physical devices and locations are represented in broken lines, while processes, 
information resources and communication channels are shown in solid lines. 

[0034] In the system of Figure 4, a head end device, referred to herein as a 
multiple service operator (MSO) 10, communicates through a broadcast medium 12 
with a set-top box 14. Depending on the implementation of the system, the 
broadcast medium may be a cable television distribution system or a satellite 
television distribution system. The MSO 10 supplies analog or digital video and 
audio signals to the set-top box, and supplies control signals and data through an 
out-of-band channel. In various implementations, the data supplied through the 
out-of-band channel may include program and segment metadata and viewer 
preference data. 

[0035] The MSO 10 includes a preference server application 16 that 
communicates with a preference client 18 in the set-top box to provide for 
exchange of viewer preference data between the set-top box 14 and the MSO 10. 
The preference server 1 6 also communicates with a preference database 20 in 
which viewer preference data associated with set-top boxes is stored. 

[0036] The system also includes a web server 22 that hosts a preference 
modification application 32. The preference modification application 32 allows a 
viewer to create, modify and delete viewer preference data for the viewer's set-top 
box 14 by accessing the preference modification application 32 through the 
internet using the viewer's personal computer 34 and web browser 24. The 
preference modification application 32 obtains viewer preference data from the 
preference database 22, enabling it to be displayed to the viewer and modified. 
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The preference modification application 32 also communicates with a preference 
database 20 to store new and modified viewer preference data. While the 
illustration of Figure 4 shows the preference modification application 32 and the 
preference server 1 6 both accessing the same preference database 20, alternative 
implementations of the system may use separate databases respectively associated 
with the MSO 10 and the web server 22 that are synchronized so as to reflect the 
same viewer preference data sets. 

[0037] The MSO 10 also includes an MSO agent 28. The MSO agent 28 
receives program and segment metadata from a metadata generator 26. The 
metadata preferably describes program and segment subject matter using keywords 
and scores associated with categories of a predefined subject matter category 
hierarchy as described above. Various other services that may be performed by the 
MSO agent 30 are described below with respect to the two preferred 
embodiments. 

[0038] The set-top box 14 also contains a viewer agent 30. The viewer 
agent 30 generates a user interface that enables the viewer to create, modify and 
delete viewer preference data. Various other services that may be performed by 
the viewer agent 30 are described below with respect to the two preferred 
embodiments. 

[0039] In accordance with a first preferred embodiment of the invention, 
processing of metadata is performed in the set-top box. In accordance with a 
second preferred embodiment, processing of metadata is performed in the MSO. 
Details of the operation of the system in accordance with each of these 
embodiments are now provided. 

[0040] Figure 5 shows services performed by processes in the MSO 10 and 
set-top box 14 in accordance with the first preferred embodiment. In this 
embodiment, the set-top box performs processing using viewer preference data and 
program and segment metadata to identify programs and segments of interest to 
the viewer. Accordingly, viewer preference data and metadata are stored at the 
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set-top box 14. In addition, the viewer preference data is stored at the MSO 10, 
enabling the MSO 10 to serve as backup storage for set-top boxes and to interact 
with the web server to receive updated viewer preference data and to supply the 
updated viewer preference data to set-top boxes. As seen in Figure 5 the MSO 
agent 28 receives program and segment metadata from the metadata generator 26, 
and distributes the program and segment metadata to set-top boxes. The viewer 
agent 30 in the set-top box 14 receives input from the viewer that specifies viewer 
preferences, receives program and segment metadata from the MSO, and performs 
processing that identifies programs and segments of interest to the viewer in 
accordance with the viewer preference data. Based on this identification, the 
viewer agent 30 may generate alerts to inform the viewer of programs and 
segments of interest, and, in devices having appropriate storage capabilities, may 
automatically schedule the recording of such programs and segments. 

[0041] The preference server 1 6 of the first preferred embodiment receives 
viewer preference data that has been generated in the set-top box by the viewer 
agent 30. This data is stored in the preference database 20. The preference 
server also sends updated viewer preference data to the set-top box 14. Updated 
viewer preference data may be generated in two ways. The viewer preference 
data may be updated by the viewer through the preference modification application 
on the web server. The updated to preference data is stored by the web server in 
the MSO preference database or in a local preference database to which the MSO 
preference database is synchronized. Viewer preference data may also be updated 
by the preference server 1 6 in response to input from the metadata generator 26 or 
another source that indicates a change in the predefined subject matter category 
hierarchy. For example, a change to the hierarchy that removes a subject matter 
category may cause the preference server 1 6 to revise all viewer preference data to 
remove information relating to that category. 

[0042] The preference client 1 8 in the set-top box 1 4 provides services that 
are complementary to those of the preference server 16. Upon the creation, 
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modification or deletion of viewer preference data at the set-top box, the 
preference client 18 transmits the updated viewer preference data to the 
preference server 16. The preference client 18 also obtains viewer preference data 
from the preference server 1 6 in the event of first launch of the set-top box system 
or in the event of a reboot or memory failure of the set-top box. This enables the 
set-top box to automatically obtain or re-establish viewer preference data without 
the need for viewer participation. The preference client 18 also checks for and 
obtains updated viewer preference data from the preference server. This may be 
done in a variety of ways. In preferred implementations, the preference server 
detects the availability of updated viewer preference data such as from web 
updates and changes to the category hierarchy. The preference server 1 6 
periodically produces a broadcast message that includes the media access 
controller (MAC) address for each set-top box for which updated viewer preference 
data is available and transmits the broadcast message to all set-top boxes. These 
messages are monitored by the preference client in each set-top box, and upon 
detecting its own MAC address in the broadcast message, the preference client 
establishes a session with the preference server to obtain the updated viewer 
preference data. In another implementation, the preference client may periodically 
contact the preference server to determine whether any updated viewer preference 
data for the set-top box is available. 

[0043] Figure 6 shows services provided by the processes in the MSO 10 and 
set-top box 14 in accordance with a second preferred embodiment. This 
embodiment differs from the embodiment of Figure 5 in that processing to identify 
programs and segments of interest to the viewer is performed at the MSO. Viewer 
preference data may be created, modified and deleted by the viewer at the set-top 
box using the viewer agent 30. The viewer preference data is then transmitted to 
the MSO 10, where it is stored and processed by the MSO agent 20 to perform 
services that were performed by the viewer agent in the previous embodiment, 
such as identifying programs and segments of interest to the viewer, generating 
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alerts for those programs and segments, and automatically scheduling recordings of 
those programs and segments. The services provided by the preference server 1 6 
and the preference client 18 are essentially the same as in the previous 
embodiment. 

[0044] Figures 7, 8, 9 and 10 illustrate interactions among processes in a 
set-top box, a remote device such as a head end device or MSO, and a web server. 
These interactions are common to the two preferred embodiments and may also be 
implemented in a variety of alternative embodiments not specifically discussed 
herein. 

[0045] Figure 7 shows a first interaction whereby viewer preference data that 
is created, modified or deleted at the set-top box is communicated to the remote 
device for remote storage. Initially the set-top box receives input from a user. The 
input indicates updates to be made to the viewer preference data. A variety of 
updates may be made, including: changing the profile name; changing the profile 
description; changing the profile priority; turning on or off of auto record and alerts 
features; changing the number of alerts per hour or the amount of advance time for 
alerts; changing the activation time of the profile; changing, adding or deleting 
scores associated with categories of the predefined subject matter category 
hierarchy; or, changing, adding or deleting keywords. Further details of processing 
for creating or updating viewer preference data are provided in the patent 
incorporated herein. 

[0046] Upon completion of the updates to the viewer preference data, the 
set-top box transmits the updated viewer preference data to the remote device for 
remote storage. The remote device receives the updated viewer preference data 
and stores the updated viewer preference data in conjunction with a set-top box 
identifier as viewer preference data for that set-top box. In accordance with the 
first preferred embodiment, the set-top box performs processing using the updated 
viewer preference data, and the remotely stored data serves as a backup. In 
accordance with the second preferred embodiment, the remote device performs 
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processing using the viewer preference data, and the set-top box uses the viewer 
preference data for limited purposes such as indicating current preferences to the 
user for purposes of further updating. 

[0047] Figure 8 shows a second interaction whereby viewer preference data 
is retrieved from the remote device by the set-top box in response to an event such 
as a reboot, a memory failure or a first launch of the set-top box software. Initially 
the event is detected by the set-top box, and in response, the set-top box requests 
viewer preference data from the remote device. Upon receiving the request, the 
remote device transmits the viewer preference data associated with the set-top box 
to the set-top box. Upon receiving the viewer preference data, the set-top box 
stores the viewer preference data and it is thereafter used in processes in the set- 
top box. In accordance with the first preferred embodiment, the set-top box will 
perform processing using the updated viewer preference data, and the remotely 
stored data will serve as a backup. In accordance with the second preferred 
embodiment, the remote device will perform processing using the updated viewer 
preference data, and the data received by the set-top box will be used for limited 
purposes such as indicating current preferences to the user. 

10048] Figure 9 shows a third interaction whereby changes to the predefined 
category hierarchy causes viewer preference data to be updated and transmitted to 
the set-top boxes. Initially the remote device receives information representing 
changes that have been made to the predefined category hierarchy. These 
changes may be received from the metadata provider or from some other source. 
Upon receiving the changes, the remote device updates the viewer preference data 
stored at the remote device in accordance with the changes to the category 
hierarchy. This will typically involve deleting categories from the existing viewer 
preference data. When categories have been relocated in the hierarchy, or when 
categories have been added, it is not necessary in preferred embodiments to 
updated the viewer preference data, since the relationship among categories is 
implicit and will be accounted for in processing of the viewer preferences, and the 
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viewer preference data will not have any scores associated with the new 
categories. However it is typically necessary to inform the set-top boxes of the 
changes to the category hierarchy so that further updates and processing are done 
in conformance with these changes. 

[0049] After updating the viewer preference data, the viewer preference data 
is transmitted to the set-top box with which it is associated. This may be 
accomplished by notifying the set-top box that its viewer preference data has been 
updated and waiting for a request to transmit the updated viewer preference data, 
as described above. Upon receiving the updated viewer preference data, the set- 
top box stores the updated viewer preference data. In accordance with the first 
preferred embodiment, the set-top box will perform processing using the updated 
viewer preference data, and the remotely stored data will serve as a backup. In 
accordance with the second preferred embodiment, the remote device will perform 
processing using the updated viewer preference data, and the data received by the 
set-top box will be used for limited purposes such as indicating current preferences 
to the user. 

[0050] Figure 10 shows a fourth interaction whereby viewer preference data 
is updated through the web server, causing the viewer preference data to be 
updated subsequently in the remote device and in the set-top box. Initially the 
preference modification application at the web server receives input indicating 
updates to be made to the viewer preference data. The preference modification 
application preferably enables the user to make any updates that can be made 
directly at the set-top box, such as those described with respect to Figure 7. The 
preference modification application then updates the stored viewer preference data. 
This may involve updated viewer preference data in a local database that is then 
synchronized with a database at the remote device, or may involve directly 
updating the database at remote device. Subsequently, upon detection of the 
updated by the remote device, the updated viewer preference data is transmitted to 
the set-top box with which it is associated. This transmission may be achieved in 
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the number of ways as described above. Upon receiving the updated viewer 
preference data, the set-top box stores the updated viewer preference data. In 
accordance with the first preferred embodiment, the set-top box will perform 
processing using the updated viewer preference data and remotely stored data will 
serve as a backup. In accordance with the second preferred embodiment, the 
remote device will perform processing using the updated viewer preference data, 
and the data received by the set-top box will be used for limited purposes such as 
indicating current preferences to the user. 

[005i] In the aforementioned processes, the transmission of updated viewer 
preference data may be accomplished either by transmitting the entire set of viewer 
preference data, or preferably by transmitting only those portions of the viewer 
preference data that have been changed. 

[0052] A variety of advantages may be achieved by implementation of the 
various features described here. The storage of viewer preference data in a head 
end device or other remote device allows easy replacement of viewer preferences 
in the event of memory failure at the set-top box. The viewer preference data may 
be updated remotely in the event of changes to the category hierarchy, thus saving 
processing resources at the set-top box. With the integration of internet 
functionality, viewers are also enabled to updated viewer preference data remotely, 
enabling them to do so without being present at the set-top box. 

[0053] In accordance with the features of the first preferred embodiment, it 
also becomes possible to significantly reduce the processing requirements and the 
set-top box. By performing metadata analysis remotely from the set-top box, 
processing speed and memory requirements are reduced. In addition, the 
elimination of the need to transmit metadata to the set-top box for analysis may 
allow a reduced metadata set to be transmitted, thus saving transmission 
bandwidth as well as storage space in the set-top box. The first preferred 
embodiment also enables advanced personalization functions to be provided to 
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customers who have older set-top boxes without a need to upgrade the set-top box 
hardware. 

[0054] A variety of additional applications and services may be built on the 
system for remote storage of viewer preference data described here. The collective 
store of viewer preference data provides a library of viewer preferences that 
enables the viewing preferences of the viewing community as a whole to be 
analyzed and understood. This information may be used for a variety of purposes 
such as developing generic viewer preferences for new subscribers, and developing 
new programming in accordance with viewer interests. Further, processing of 
viewer preference data and metadata at the head end enables alerts to be delivered 
from the remote device to devices other than the set-top box, such as personal 
computers, cell phones, personal digital assistants and other network enabled 
devices. The remotely stored viewer preference data also may be linked to other 
types of data as such as purchasing histories and other data that is useful in 
providing additional personalization services such as targeted advertising. 

[0055] In addition the use of remotely stored viewer preference data enables 
viewer preferences to be easily portable among different set-top boxes. 

[0056] While the embodiments and features described herein have been 
discussed primarily with respect to processes and methods it will be appreciated 
that the invention may further be embodied in programmable hardware devices that 
include computer readable media storing programming code for controlling the 
devices to perform processing as discussed above. The invention may be further 
embodied in systems comprising multiple devices performing respective processing 
tasks to achieve the performance of services as described herein. 

[0057] The devices, features and processing described herein are not 
exclusive of other devices, features and processing, and variations and additions 
may be implemented in accordance with the particular objectives to be achieved; 
For example, a system as described above may be integrated with other systems 
not described herein to provide further combinations of features, to operate 
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concurrently on the same computing devices, or to serve other types of users. 
Thus, while the embodiments illustrated in the figures and described above are 
presently preferred for various reasons as described herein, it should be understood 
that these embodiments are offered by way of example only. The invention is not 
limited to a particular embodiment, but extends to various modifications, 
combinations, and permutations that fall within the scope of the claims and their 
equivalents. 
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